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The  work  documented  in  this  report  is  part  of  a  study 
of  amplitude  anomalies  observed  at  the  Large  Aperture  Seismic 
Array  (LASA)  in  Montana. 

This  report  was  written  by  D»  E.  Frankowski .  Assistance 
was  provided  by  A .  L.  Kurtz,  R.  D.  Mierley  and  P.  A.  Santiago. 
The  project  director  was  P.  W.  Broome. 

The  work  was  performed  by  the  Applied  Research  Section, 
Earth  Sciences,  a  Teledyne  Company,  316  Montgomery  Street, 
Alexandria,  Virginia,  under  Lincoln  Laboratories  Contract 
No.  BB-246 . 


Accepted  for  the  Air  Force 

Franklin  C.  Hudson 

Chief,  Lincoln  Laboratory  Office 


ABSTRACT 


Seismic  signal  amplitude  scatter  is  shown  by  demon¬ 
stration  to  be  characteristic  of  present  seismic  arrays  rather 
than  a  unique  characteristic  of  LASA. 


INTRODUCTION 


It  has  been  observed  that  there  is  considerable  scatter 
in  signal  amplitudes  recorded  at  LASA  for  a  typical  event. 

It  is  the  purpose  of  this  paper  to  demonstrate  that  the  ampli¬ 
tude  scatter  at  LASA  is  not  a  unique  characteristic  of  this 
array  but  rather  a  common  property  of  seismic  arrays. 

PROCEDURE 

LASA  amplitudes  were  compared  to  Uinta  Basin  Seismo- 
logical  Observatory  (UBSO)  and  Tonto  Forest  Seismological 
Observatory  (TFSO)  amplitudes. 

1 .  LASA-UBSO 

1.1  Since  LASA  is  much  larger  than  UBSO,  the 
center  instrument  plus  the  2-ring,  3-ring, 
and  4-ring  instruments  from  a  LASA  subarray 
were  used  to  simulate  an  array  similar  in 
size  and  configuration  to  UBSO  (Figure  1)  . 

This  was  done  for  the  AO,  B2 ,  and  F4  sub¬ 
arrays  . 

1.2  The  amount  of  LASA  amplitude  data  available 
was  limited  due  to  the  choice  of  instruments 
used  in  this  study.  (No  16  mm  film  was 
available)  LASA  amplitudes  for  three  Mexican 
and  two  Kurile  Islands  events  were  obtained 
from  a  computer  program.  UBSO  amplitudes 
for  two  Mexican  and  two  Kurile  Islands 
events  were  obtained  from  analysts'  observa- 
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Figure  1 


tions  of  16  mm  film.  Table  1  shows  these 
data  and  a  measure  of  the  amplitude  scatter 
at  each  array. 

1.3  Figures  2  and  3  show  the  normalized  ampli¬ 
tudes*  plotted  for  each  station  for  the 
two  source  regions.  It  is  seen  from  this 
plot  that  the  normalized  amplitude  scatter 
at  each  LASA  station  is  no  greater  than  the 
scatter  observed  at  UBSO,  even  though  the 
LASA  scatter  is  greater  over  single  events 
as  shown  in  Table  1 . 

2 .  LASA-TFSO 

2.1  An  array  similar  to  LASA  in  size  and  con¬ 
figuration  can  be  simulated  at  TFSO  if  the 
TFSO  extended  array  is  included. 

2.2  TFSO  signal  amplitudes  for  seven  Aleutian 
Islands  events  were  computed  from  analysts' 
observations.  (The  events  used  for  each 
subarray  were  not  the  same  group  because 
the  two  arrays  were  not  in  operation  at  the 
same  time.)  Tables  2A  and  2B  show  these 
data  and  a  measure  of  the  amplitude  scatter 
at  each  array. 

2.3  Figure  4  shows  the  normalized  amplitudes 
plotted  for  each  station.  It  is  seen  from 

-  2  - 


*The  procedure  used  to  normalize  amplitudes  is  described  in 
Appendix  A. 
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this  plot  that  LASA  amplitude  scatter  is  no 
greater  than  TFSO  amplitude  scatter. 


CONCLUSIONS 

Seismic  signal  amplitude  scatter  is  not  a  unique 
characteristic  of  LASA  but  is  a  common  property  of  seismic 


arrays . 


APPENDIX  A 


Normalized  amplitudes  are  used  to  reduce  events  of 

different  average  signal  levels  to  a  common  scale.  The 

normalized  amplitude  Y  for  Station  I  and  Event  J  is  defined 

I  ,  J 

as 

xi,j 

Y  =  - - - 

I,J  GEOMEAN 

J 

where  X  is  the  observed  amplitude  and  geomean  is  the  geo¬ 
metric  mean  of  the  observed  amplitudes  for  event  J  and 


N 


Geomean.  = 


=  L09'1  [  N  I  L°9  XI,j] 


1=1 


where  N  is  the  number  of  observed 


amplitudes  for  event  J. 
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